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(57) Ttie present tnwntkm rotates to a m^iod and 
mobila device (200) tor tntarading with a mail server to 
provide maS services thfougih a wireless data oonnnun^ 
cafion netwodi such that the u^er can locally perfbrm 
cert^ electronic tnsQ services when the nelwocli Is 
unauaOattfeL The device has a persistent memory C205) 
for storing a Rrst predetarmined portion of tnc c mln o 
eteUioiiic mail messag es , which portion is S bt wtoM IaBy 
less than the entiie Incoming message, and a non-per* 
silent memory (208) fbr storing none^ some or aQ of a 
rem a inin g portion of the inconnin g message. An eleo- 



tronic mall processor (226) controls the display of at 
least a part of the one or more of the electronic mail 
messages on a display devtoe (228) and Inteiacts with 
the man server to reoeiva the Inoomtrtg electronic ma9 
messages from the maa server and to transmit outgoing 
electronic maU messages to the mafl server. Accord- 
ingly, when the network is needed, the bandwidth of the 
network Is efftdentty consumed such that burdens 
placed on the network and wait limes imposed on users 
are boOi minimi. 
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Description 

BACKGROUND OF THg rNVEMTtOM 

1. Reld €»f the Invanttaf) 

[0001] The prssant Invention relates to providing 
electronic maO sefvices. and more parttoutarlv; to pro- 
vi^ electronic mail services wHh reduced netvrarfc 
reliance. 

2. Description of the Related Art 

[OtHO] Electronic man (email) is a popular way to 
oommurtote with others^ Electronic mail systems oper- 
ate to send messages over a network. The network can 
induda internal networks and eoctemal (ag., puliOc) net- 
works. An example of an internal network is a corporate 
network, 8^ escamplQ ol an external network is the 
Internet IVP^caOy, the electronic ma3 systems are cor* 
porate wide systems that reside on an internal rtatMork 
but also permit coupQng to an external network so that 
messages can be exchanged with other electronic mafl 
systems* 

(0003] RecenO)!^ tntentettesed electronic mafl sys- 
tems Vtawe t^een dewtfoped and implemented to provide 
electronic mail services omgt the Internet, fen such sys* 
terns, there is no internal netiMik because the ele^ 
tronic man system resides on the IntameL The 
electrortfc maO system has a nrtaH server that interacts 
with users' netwofk browsers so tShsA users are able to 
request electronic maO services whict> are perlbnned by 
the maO server. TypicaOyi the maO server is a Hyper Teod 
•Transfer Protocol (KTTP) server. 
(00041 These mternet-based electronic mail sys- 
tems have been implemented over wired networks as 
weO as wireless networks. The avaU^bOity of the rtet* 
work determines wttelher a cSent application (e.gM rte(* 
work lirowser) is in communicstton with the maB server. 
The dient applic at ion operates on a local machiite» 
whereas Oie mail server operates Of) a remote nnachine. 
In the case of wired neliMirks^ the local machine Is. to€ 
example, a desktop computer. In the case of wireless 
netwoikSk the local machine is a rrtobite device. For 
example; the mobOe device can to a mot^e tetephone, 
a pe r so n al digptal assi&lflnl (POA) or a portable compu- 
ter that has wireless acc es s to the ma9 server. 
(OOOq One probtem with the oonventtonal eleo- 
tronic mcd systerns is thai Iheopetaifion of cSenl eppO- 
caSorks are very flsuclk deperKtent on avadatriSty of their 
network, tn other wordSt» when the network ts unavaO^ 
ble, the cSerrt appBcaKoiB can become ^tungT, Oiereby 
stopping fUrtfier processing until a response from a 
remote server via the network is received. Even v^ten 
the cCent appCcatiors are sophisticated enough not to 
"hangT* Ote dient appflcations would still bo unabia to 
perfbrm the requested email related operations^ The 
rtetwork can be a wired network or a wireless network. 



Unavailability of a v^red network can be due to high 
congestion or server biture. Unavaitabillty of a wireless 
network can result from a user of a mobile device (sup- 
porting the dient application) exceeding the geographic 

5 range of coverage. UnavaHabiHty also efiisctivcly results 
from a wireless rietwork having high latencies, sporadic 
connectivity, Nghcongestkm or server failure. Because 
of the depmtency of the operation of cOent applications 
on the availability of networks, dient appOc^ions often 

fo have to wait for resources fipom mail servers. These wait 
times are unaoceptably long when the network is una- 
vailable to the cDent appllcattons. Even when the net- 
work is available, the dient appticafions conventionally 
re(|u!re substantial amounts of network bandwhfth to 

IS prcwide the email services end this tends to bunfen the 
network and Induce wait times bced by users. 
[0008] Coniputers or mobBe devices are often pro- 
vided wHh cache memories Otat temporanly store previ- 
ously requested and obtained resources from remote 

so serversw A cache memory Is helpful In reducing the 
dependency of the computers or mobOe devices on net- 
work avaaabaay. However, the cache memory is only 
hefplUI when the newly requested resource happens to 
reside in the cache memory. Hence, if the newly 

25 requested resource was not previously requested, then 
the newly requested resource would not be stored in the 
cache memory. Also, even if the newly requested 
resource were at one point in time stored in the cache 
memory; a redamatkm or deann/p alg or ithm could 

90 have renwved It flrom the cache memory to provkfe 
space for newer requested resources. Still further, the 
cache memory has to be relativety large to store all the 
resources Gkeiy to be again requested. However, mobae 
devices (particularly hand-held mobOe devices) need to 

35 keep cache memories relatively smaO due to power, 
co st and space limitations. 

[0007] In the case of Intemet-t^ased electronic mail 
systems, a network browser operates on the computer 
or mobile device to enable access to and manipulation 
40 of their electronic mail reskling on a mail server over the 
Intern^ Since network browsers can be used to 
request electronic maO resources from remote mail 
servers over the network, network browsers are particu- 
larly sensitive to n^work unava9abtfity(e.g..duatoout 
45 of coverage, high latencies, or spor adic cormeptivity). 
Consequently even when conventional cache memory 
is provided, it is oornnnon tor network unavailability and 
sigrnScani bandwidth requirements of elecbortic mail 
systems to Muce s^tnificant delays fbr the users of net- 
SB , work IwQwrsers on computers or m(4)9e devices. 

{OOOSl Thus, there is a rteed for techniques to 
reduce detays foced by users seeking to utilize elec- 
tronic mail services provided by a mail server ecross a 
rt^work. 

59 

SUMMAWy OF THE INV»iTIQN 

(0009) Broadly speaking, the invention relates to 
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impriNed tectmtques fior profvidin9 electronic mad serv- 
ices to cfients C e., client devices) across a natwo/k. A 
mat) sen«r and its clients communicate tfirough the net- 
work. Although the mail server centraOy manages the 
etectronte man servtoeSk the dients are able to them- 5 
selves locally portbrm certain electronic ma9 services 
when the nehMvfc is unavaHable. At those times the net- 
work is needed, the bandwidth of the network is efA- 
dentty consumed such Oiat bunlens placed on the 
network and wait limes Imposed on users are K>oth mtn- to 
Imal Ihe Invention is partictdarfy wed suited for low 
t>andwidlh networks, such as wfretess networks, and fbr 
wireless devices with smaO memory capacity. 
[WMO) There are one or more aspects that may be 
associated with the InventtoaAooonflng to one aspect is 
of the irwenOon network traffic is eliminated for most 
standard em^ operations. The nelworic ^ however, 
needed ftsr oert^ operaSons^ such es downtoading 
new maB or sencfing messages that were composed 
while unconnected to the network (offline). Hence. 29 
although some errofl op er a t te n s lequfre network svalt^ 
bifity to oommurticate wfth a mail server, basic emaO 
operatio ns ^ such as reading, compos&ng and deleting. 
dorKrtre<parerietworKawa8abifit]|L Acconfirig toariothy 
affi p ect of the i nv en t io n, client devices lecrive e Ba< of 3S 
eteclrorte mail massa g es and a predetermined amount 
(eig., first page) of each ta the mes sa ges In the list of 
etedronic nd9 messa g es^ On mjues^ remaining por- 
tions of the re essa g es can be retrieved tirom (he mail 
server if network connedSon Is avaB^able* so 
[0011] TlieinvenSon can be Implemented in numer- 
ous ways^ including es e m et hodL a corrputsr readatda 
medlumi. an apparatus, and a system. Several emtxxfi* 
mentsof the invention are dfM'irssed tidow, 
[00121 Asamethodfcrprowkfingemaa services toa 35 
wireless device fhim a mad server via a wireless data 
ccmmu nt ca l ion network, orte embocfiment of the invert 
tion includes at least Ota acts ofc receiving emaO mes^ 
s^es destined tbr tfie vdrelass detAoec processing ttie 
emaS messages to produce one or more formatted 40 
pc^es tbr each of the emafl rnessages; and dCTdffitoad- 
ing a first of ttie orte or more Ibrntatted pages for each 
of the omaB ntessages to the wireless devSoe when (tte 
mreless data commurfceBon network is available to the 
wiretess device; 45 
(0013] As a method Ibr viewing emaB messages on 
a wireless device^ttieeniafl messages being suplrfied to 
the whetess device Ihvn a m^ sender via a wireless 

it it 1 ■! II l-i II ill jumfi. riMti II ■ifm iiaij ii f Ifcn Tmm iii ai H ii ■ *ii nh mainn 

mtitf romwrw, one efrmouuiwuo* ow invBniion pioucas 
at least the acts ofc receiving an erna9 fist and a first so 
page itf a pkirafily of emaO m es sages at the wireless 
device fhvn Ow mad server via the wMess data net- 
worii; dfeplayfng the ernaS fist tbr ttte emaB messages on 
ttie wifeless device; reoeMng a seleclion of one of ttte 
erroi messages to t)e viowcdt arKi tSsplaylng. In ss 
response to the selecfion, at least a portton of the fiist 
p3g8 cf the seteded orte of the em^ messages. 
[0014) As a computer rewtaNO mecSum including 
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computer program code for viewing email messages on 
a mot>ile device, the email messages tieing suppliad to 
the nrtobQe device from a maQ server via a data network, 
one embo^ent of the invention Indudes at least* com- 
puter pregram oo(to for receiving a first page of a pTural- 
fty of emaB messages at the mobile device from the mail 
senw via Use dato network: computer program code Ibr 
raoeivmg a selection of one of the email messages to IM 
viewed; and computer program code for displaying, In 
response to ttia selectkm. at laast a portion of the first 
page of the selected one of the email messages. 
(OOiq AsamobiledevfoeforimerBdingwithamait 
senw to provide maOsenrfces through a wireless data 
communicatton network, one embodiment of the inven- 
tion Includes at least a persistent memory store that 
stores a first predetannined portion of incoming eleo- 
tronie mail messages, the first predatannined portion 
being substantially less than the entire portton; a non- 
persistent memory store that stores none, some or afi of 
a remair^ portion of Ote irtcon^ etedrortfc mail mee- 
sages; e display device mat <fisplays at least a part of 
one or more of the electrontc mafi messages; and an 
electronic rrttO processor that controls the display of at 
teas! a part of the one or more of the electronic man 
messages on the display device, and interacts with the 
maa sen«r to receive the incoming electronic maB mes- 
sages from ttie maS server and to transmit outgoing 
electronic ma9 messages to the maH server. 
lOOiq As a method for transmitting computer 
instrucfions to a mobto device over e data fink, the com- 
puter instructions %vhen eosecuted by the mobile device 
enable the mobfie device to view ema9 messages, one 
embodiment of the inventfon indudes at least the acts 
o^ transmitttng. over the fink, computer program code 
for receiving o first page of a phiralrty of emaa messages 
at Ote mobile device from a maS server via Ota dato fink, 
the first page being one ctf a plurafity of pages assod- 
ated with each of Oie pforafity of email messages; trans- 
mlttlng, CMer the fink. compulBr program code lor 
receiving a selecQon of one of the emaa messages to be 
viewed; and transmitting, over the fink, computer pro- 
gram code for displaying, in response to the selection, 
et least a portkm of the first page of the selected one of 
the emaS messages^. 

[0O171 The acNantages of ttte tnventfon are numer- 
ous. Several advantages that embodiments of the 
invention may indude are as foOows, One advantage of 
die invention is ttiat electronic maa services can be per- 
formed at cfient devices (e.g., wireless devices) even 
when ttrn network is uhavattabfe. As a result, cfients 
experience bettor responsiveness and less wafting. 
Another advantage of the Inventton is that network 
t)arKtwktth is abia to tie effidentty used. Still another 
advantage of the bwentfon Is tttal electronic mail serv- 
ices can be provided on wireless devices having limited 
memory yet ra^uirfng minimal network bandwidtti. 
[0O18] Ottier aspects and advantages of the invon- 
tton wtD become apparent finom the fioUowing detailed 
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doscrtptioiip tBten bi cotivfttiHon with Iho acoompanying 
<tr8Mngs which ntustrate, ty way of exampto, the pri^ 
ptas of tho invention. 

PRIEF PESCRIPTIQN QF THE PRAWllffiS 

[0019] The present Invention wQl be readily under- 
svooo Dy ine nooowtng coiffiiea oescnpoon m cor^unc^ 
lion with ttto aooompanybtQ drawings, whefein Cke 
reterenco numerals designate (tke structural elements, 
and In whicht 

FIG. 1 babtockifiagramof awiretessdataoonunu- 
rdcations system aooofdinQ to an' emtKidtment of 
the invention; 

FtG, 2 is a Uock dlasram of a mobQe device acooRl- 

ir^ to an enttxMlintffinI of the invention; 

Fta 3 is a flowdiagram of leoeive QfnaQ prooes^ 

aooofding to one embotSntent of ttie {nventionc 

FtO. 4A Is a diagram of a l ep r esen tatlvB main menu 

screen acoonSng to one en^xxfiment of the inven- 

tton: 

Fta 48 is a diasram of a representathe emaQ 
menu screen acoonfing to one embocfiment of (he 
Im^nttonc 

FlGw 4C fs a ifiagram of a representative inbooc 
screen aooordbtg tt> one ernbcMfiinem of the frNOfk- 

tion;' 

FtG& 5A and ^ are How diagrams of view process^ 
mg according to one embo di ment of the frwentton; 
FIGs. 6A and 6B Stustrata representative screen 
depicfiorts associated wRh vfewfing emaS messages 
sooonfing to one embodlmeni of the bMcntton; 
F^ 6C is a diagrem of a representative screen that 
is presented bi response to a *Frem* oornmand 
acconSng toorse embodtmentof the inwenfion^ 
FI& 7 is a Cow (Sagram of send emaO processing 
accor di ng to one embocgmentofthe Invention; and 
FI& 0 Is a Qow diagram of maa server processing 
aooonfing to one embodiment of the Invertfion., 

PgTMLgP PESnWIWinN OF THE BWPITION 

pO30| The iryvention relates to tmproMod tecl>- 
niques tor providing etectronic maB services to cSenIs 
<|Lew cBent devices) across a network. A server and 
6s cSertts communicato throi^h the nelMirli. ABhough 
the ma9 server oentraBy WMnffties the dectranic mafl 
services, the cBenls are aUe to themseNes tocaDy per- 
ttirn) certain electronic mad services when the nehvork 
is unav^atta At4hose times the network is needed, the 
t a ndwidlh of the rwtworfc is effictentty consumiad such 
that burdens ptaoed on the network and wait times 
im po se d on users are both mifuma i. The tnventton b 
partkutarty weO suited ibr knv bandwidth networks, such 
as wteiess ntfworks, and fbr wiretess <tevioes with 
smtf merrttry capactty 

[00211 Accortfingty. dients seeking to perftirm etec- 



trontc mail services no longer need endure signiflcani 
delays wtien the network Is unavaDablo or wHte waiting 
fbr data transfbrs over 9)0 network. The network can be 
at least temporarily unavaflabte Ibr a variety of reasons, 

5 Including: congestion, out of range, network foUurei, etc 
The network can be wired or wiretess. 
[0022] There are crte or more aspects that may be 
assodated with the invention. Acoordirtg to one aspect 
of the invenUon network trafSc is eliminated Ibr most 

to standard ema3 ope re ltons. The network is. however, 
needed tor certain operettons. such as downtoading 
new mail or sending mes^ges that were composed 
white unconnected to the network (offfine). Hence, 
atthough some emaQ cperafioro require rietwork availa- 

15 Mtjf to oommunicato with a mail server, basic ema9 
operefions. such as reading, composing and deleting, 
do not re<|uire rietwork av atetriPt y^ According to another 
aspect of the Inverition, client devices receive a fist of 
eleclionie matt messages and a predetermirted amount 

30 (e.g., (irsl page) of each of the m ess a g es In the &st of 
electronic maO messages. On roQuest, remaining por- 
tions of the messages can tse retrieved ffoni fttQ mail 
server if network oonnectkm is awaB^te. 
PMX23] While the invenlSon is useM for both wired 

25 mid wireless networks, the Invention is described below 
with reference to a wireless communication system 
since wireless networks more often suffer netMtrk una* 
vaBatitttyi tn a wireless oommurtotion system, a wtre* 
less network (wireless carrier rietwork) generally 

3D supports connection of a piuraTity of motiDectevices to a 
wked network. The mobOe devices communicate with 
server machines on the wired network to rertuest and 
receive various resources. The wired network can be of 
different types. One type of wired network is the Inter- 
ns net The invention pertains to the facfljtating of operation 
of irtobde devices when ttie wireless or wired network is 
urtavailatto such that the mobile devices are unattte to 
co mm unicate with the server machines, such as a maO 
server. 

40 [0024] EnibodBmente of the invention are discussed 
tmtow with reference to RGs. 1-8. However, those 
skOted in ttie art w91 readBy appreciate Oiat the detaOed 
descrtpfion given tterein wdh re s pec t to these figures is 
fbr explanatory purposes as the tm^tntion e xt er> d s 

45 tteyond these fimited emtMxfimerttSL 

JJWXSi FIG. 1 is 8 block diagram of a wireless date 
communications system 100 a ccor din g to an emborfi- 
mentof the inventioru The wiretess data communication 
system 100 Inctudes motde devioes 102 and 104. Nor- 

50 maOy. the wiretess date communication system 100 
supports a large number of mobtte den^oes* and thus ttte 
mobt!e devices 102 and 104 ere representettve of the 
mobde devices used. These mobile devices 102 and 
104 can couple to a rtetwork gateway 108 through a 

59 wiretess network 108. The network gateway 106 can 
also be referred to as e proxy server or wiretess date 
server. The network gateway 106 is abte to exchange 
i n tbrm ati on with a m^ server 110. The network gate- 
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way 105 and the mail server 110 are (ntBrconnected 
through a netwfork 112. The mail server 110 manages 
the storage and delh^ of electronic maa messages to 
the eppropriate locatfon (ag.* the mobOe devices 102 
end 104). Typicatly; the netMOrtc 112 is e wired netwrorte 
As an examine, the netmfc 1 12 can be a toca) area net- 
work (LAN), a wired area networic (WAN)* the Internet, 
or some combination thereot In one embodiment the 
rtetwofk 112 is the internet and the network gateway 
106 and the mail server 1 10 are HTTP servers. 
{0026] Aco offOn g to the inventioit, the mobile 
devices 102 and 104 are able fs> perlbrm many eleo- 
tronto maQ functions even though the network is unavai)- 
able to the mobOe devices. The mobile devices 102 and 
104 are not depervlertt on the avaOabiOty of network 
connectivity to the maO server 110 in order to provide 
etectronic maa ftmcfions on the mobfte devices 102 end 
104. 

(0027) Tbenetwoitc gateway 108 can also tndude a 
maa prexy 114. The mail proocy 114 aOows the mobOe 
devices 102 and 104 to oommuftate wflh the maB 
server 110 with optimum efSdencyi Grven the Mted 
storege capadty of motiBe devices^ typicaOy only the 
first peges of emaflmes n a g es are do w n toaded and per> 
sistenlly stored to the mobile deuces and then fbr cf^ 
Sne viewing (e.g^ tan an btbox). If the usera of the 
mobOe devices desire to receive adftional pages 
andfty a ttadunertf s of the emaan>essaoes» the mobile 
device can recpttst such pages trom the m^ server 110 
via the maa piDxy 1 14. provided an on-line cormecttan Is 
avaOabte. However, tf the addUtonal pages or atladv 
ments have aD ready been downloaded to norH»rsist- 
ent (e.0^ cadie storage) of the mobOe device^ then the 
reqMest Ibr such data tan the maD 8en«r 110 (via the 
maa proxy 114) is not necessary A DRAed number of 
these messages may be stored on the mob9e device. 
The Mted storage capacity of the mobBe devices else 
Smits (he number of messages that can be stored in tfie 
mobBa devk». However, by sending only ttte first pages 
of the messages to the mobfia device, more messages 
are able to be stored in tfte mobile devtcOL As noted 
above* the first page (ag., finom. subiecl and initial body 
portkm) Is stored En per si st e n t storage^ whSe subse> 
qgusnt paoes of the messages are stored in noni>ersist- 
ent storaga A gatege coOecBon process can be used 
to cause the oldest messages to be removed tan stoi^ 
age on the mat»te d8vk» to make mom Cornew mes- 
sages. The user can also request that certain 
messages be saved or deleted. 
{00281 When a new me ssa ge arrives at the mafl 
server 110. an atort notiQcalion can be sent to the 
mab9e devioa The mobBe device cen then request a 
download of the message or the ma9 praoqf can initiate 
an automatic dbwnfcad. In eflher case, pc^i&fafaty only 
the M page of the emaB message is downksded. The 
user is able to compose emaS messages white the 
mobile dBvloe is oMna Then, the user can request that 
a in gyjy* that has been composed be sent immed^ 



ately to the maB server via the mail proxy or altemativety 
held in an Outbox tor later sending of the messag& 
After a message has* been sent, the message is 
removed from ttm Outbox and placed in a Sent Box on 

5 themobOedevica 

[0029] The mobile devices can take a variety of 
forms. Exan^es of mobile devtoes Include mobile corn* 
puting devices, ce&utar or mobile phones, portable oonrv 
puter devices, personal digital assistant (PDA) devices. 

10 Most mobile devices are also wirelass devices. Wireless 
devices are computing or communication devices that 
cbmmunicato in a wireless manner with a network. 
(0030] FtO. 2 is a block diagram of a mobto device 
200 according to an embodiment of the invention. The 

15 mobOe device 200 is. for example, suitable fx use as 
the mobile device 102 or the mobOe device 104 Utus- 
trated In FIG. 1. The mobile device 200 is particutarty 
suited fbr wireless communications through a wireless 
network wtrare connectivity is sporadic or high-latency 

20 oonditfons are present. 

[OOSI] The mot^ device 200 includes an applica- 
tion program that operates on the mobile device 200. In 
one embodlmentt the application program ^OZ Is a rtel* 
worktvowser. to one emlMXtlment the network browser 

25 is a micro-brewser. A micro^vowser is a network 
browser designed tor a smaO screen interface such as 
wlthhaitd-heUmobQe devices. As an example, a micro* 
Onowser Is produced by Phoneicom. tne. located at 800 
Qiesapeake Drive. Redwood Qty. CA 94083. The 

do application program 202 Interacts wfth a memory 204 
that stores data fbr use by the appOcatton program 202. 
The memory 204 includes a pei^stent storage 208 and 
a cache storege 208. The perslstem storage 208 Is an 
area of the memory 204 that Is protected tan cache 

35 replacement or deaiHipprocesslrtg. The cactte Storage 
208. on the other hand, is sutiject to cache r ep l acem ent 
and cache-deanup processlrtg as is normal with cacfra 
type memory operations. Hence, the cache storage 208 
is rKm-persistem storage. A communication Qnk 210 (or 

40 Interfeoe) oormects with the memory 204 to the applica- 
tton program 202. The memory 204 is also often of a 
limited size due to Cmitatkins on size and power for 
mgt^ devices, particularly hand4ield mobile devices. 
(0012] The mobSe device 200 also includes a syn- 

45 chronous request manager 212 tttat couples to the com- 
munication Bnk 210. The synchrorKMis request martager 
212 manages synctwonous requests tor resources by 
the mobBe device 200 to the m^ server 1 10 (or other 
remoto servers) via a comrmmicatton Dnk 214. , In 

so re sp or ae to the synchr ono us requests, the synchro- 
nous request manager 212 also receives resources 
tan ttie m^ server 110 (or other rermito servers) via 
tite communtcafion fink 214. An asyrtchronous request 
manager 218 is ato coupled to the oommunicatk>n link 

59 210. The asy nchr onous request manager 216 cperetes 
to manage asynchronous requests tor resources from 
the mobOe device 200 to the mad ser>«r 110 (or other 
remote servere) via a oonmumicatai fink 218. The 
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3synchfonous reQussI rnflnager is oonnsctBd to sn 
asynchronous request queue 220 that is also connected 
to the communtcatlan link 210. The 'async hron ous 
request queue 220 stores asynchronous requests that 
are to be transmitted by the asynchronous request man- 5 
ger 216 to the maD server 1 10 (or oOter remote servers) 
when the network is avaOabte to the moblte davfoe 200. 
Also, when the netvM)rk is avaOabte to the mobUa device 
200. e push manager 222 receim incomins resources 
over a oommunteation link 224. The push manager 222 fo 
is coupled t6 the oommurtication bus 210 and is thus 
aide to store the fncorhing resources in the meirary. 
204. 

(0033) The mobite device 200 also (nctudes en 
elactronic maB client appllcaOon 220. The electronic rs 
maO cfient ap pflca t ion 226 is coupted wHh the aiyPca- 
tkm program 202 so that electrontc maO fUncfions (oper- 
ations) can be performed on the mobOe devloe 200. As 
is eacpte lne d in more ifaUiB t>etoMi^ the electionic mail eft* 
ent appilcatfon 226 is atle to operate properly even 30 
when the network ts unavaSabIa The mobile devfoe 200 
also Includes a display device (or soeen) 228 that Is 
coupted to the communica t ion Snk 210. Amortg other 
tHngs, the (fisplay device 228 operates to (fisplay elo^ 
tranic man inftvniatton Ibr a user of the mobSe device 29 
200. 

[00341 TheinventkmsubstantfaQyetMnafiesorpre* 
vents network tfsflic (br most standard emaO operations; 
and typically uses the network only whan reqiired to ikil- ' 
ftO a request such as doMmtoading '^0iwna& or sending so 
m essages composed whSe of^Anai Wien 0 n^work 
Itfowser Is used at the molfie device; emaB operaikms 
can use standard URLa (br caOs to the mail server or to 
the ern^ cfierd a p p ficatinr iL The crnaO cfierit a pp ficati on 
c^terates by lespondbQ to cfienMde URLIs far mail 35 
retated operafloiiSL For eotampla; irk response to ttied^ 
ent-side URL^ ttie em^ cSent app l ica t fan can return 
screens (e^9-* cards) constructed from a local store 
where ttie email messages are icepL The rwlwork 
browser can be used to <8spl3y the screens (619., cards) 40 
to the user. A user can compose artd emsril me ssage at 
anytime by repfytng^'fttrwanfing or comp o si ng a new 
ema3 massa^BL These composed me s sa g es can bo 
sent ImmediatBly to the ma3 server or they can be 
stored in an ^ftbODc unt3 the messages are marwatty 45 
sent tn one embo dim ent in both cases, the composed 
messages go Ihrou^ the OuttXK even if only temporar* 
Oy reskfing therein when immefSate sending occurs. 
Mess^es composed on the mobite device can also bo 
suKisequenOy levfewedL Such mess ag es can bo pn>- so 
vkled bi outbound ^ew screens cards) Oet can be 
viewed from either Oke Outbooi or Sent Bok and such 
screens (eig.* cards) are rendered locaOy in the mc^Mte 
devloec 

[003q FI& 3 is a Oow diag^ of receive emaa ss 
processing 300 auxa d lng to one e m bo di me n t of Oie 
tnventhjft The receive emaO processing 300 pertains to 
processing assn r iattm l wBh a wfielass davica (mobOe 



dovioe) reoeMng electronic messages that are destined 
tor the wireless device or Its user. The wireless device 
is. (brexample. the mobile devices 102. 104ofFlG. 1 or 
ttie mobile devioo 200 of FIG. 2. 
(0038) The receive emaQ processing 300 begins 
with a dedston 302 that deternones whether a down- 
toad emafl request has been issued. The downtoad 
email request can be initiated In a number of ways. For 
example, the user can request to receh« downloaded 
email messages t>y a menu selection, a soft key seleo- 
tion, or sending other messages Immediately. When the 
dedston 302 determines that a download email request 
has not yet been issued, the receive email processing 
300 awaits such a request tn other words, the receive 
emaa processino 300 Is effiBdively activated upon 
reoeMng a download emaQ request 
(0O37J In any case, once the deciston 302 dete^ 
mines that a downtoad emdl raquest has been issued, 
then a decision 304 determines whether the network is 
avaSable. Here, the wireless device determines whether 
the wir^ess network utnized to couple the wiratess 
device to the mail server is available. Thero are various 
reasons as to why the network oouU be unavailatste, 
such as congasfion. trafRc or out of coverage (range). 
When the decision 304 determines that the rtetwork Is 
not avaOabie, then a network unavaOabte message is 
<Sspiayed 308 on the wireless devica The netwofic uffd- 
vaSaUe message Irttorms the user of the wireless 
device that the emaa cannot be downloaded at this tints 
because the network Is unavailabte. FdOowing the oper- 
ation 308, the receive enrtaa processing 300 is complete 
andertds. 

tPOSq On the other hand, when the decteton 304 
determines that the network is available, then a down- 
load request is sent 308 to the rnaS server via the net- 
work. Next, a dedston 310 detennlnes whether a 
re sponse has been received. When the decision 310 
determines that a response to the dow n toad request 
has rtot yet t>een received, then the receive email 
processir)g 300 awaits such a response. Once the deci- 
sion 310 detemtines that a response has been 
received, an email list and first page of each rtew mes- 
sage rac^ved Is stored 312 tn pe rs ist e nt storage. The 
persistent storage is tocal storage to the wtretess device 
that wP remain after the wireless device is powered off 
and is rtot si rt i^e d to cache deannip processing. Hom^- 
ever. given the often Qmitad memory capacity assoc^ 
ated wth the persistent storage of wiretess ctevioes; the 
numtw of messages that can bo ptaoed in the persist* 
ent storage is limited. In one emtKxfiment the persistent 
storage Is used to hdd 20 messages^ The 20 messages 
can be Ihe 20 most recant messages, the 20 oldest 
messages from the mail server, or any other 20 of the 
messages. It shoukJ t>e rwted ttiat only the emaD list arxl 
the first page of each of the messages are downtoaded 
to the pe r s isten t ^ t mfenj e . In orte embodiment, the ema3 
Cst includes headers for each of the messages arranged 
in e Qst and the first page of each of the messages 
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induces from intbrmafiorv header tnfbrmatton and an 
Ntia) portion of the body of the messeoe. The headers 
In the email Ost can be shortened to a limited size. Since 
the headers in the email Ost and the first pages may 
contain (Dee data, the emai) Ost can retrieve the headers 5 
from the first pages. In orw embodiment the first page 
of the messages is tlmtted to a predetermined size, tn 
one example, the predetermir^ slice Is 1.5 K K>ytes 
wMch can Indude the text of the message (Including 
header) artd rharfc-up elements (Qnks arxl soft keys). 10 
(0039] Aooorxfir^, the amount of storage permH- 
ted for each message Is Dmfted so that the limited mem- 
ory capacity suffices and so that flirther ndworfc 
interection win often not tie rec|uirBd. In adtfition, the 
new messages are essocteted 314 wRh the tntwx. The w 
inboot b a location asaoc ta ted wtth an emeO service 
%vhore Incoming me ssa g es aie p lao ed. Noxt an email 
list Is displayod 316 ttom the fnbOBt KeiB^ It is assumed 
that the user of the wireless device has tecjuested to 
view the email fist of Incoming messages by requestir^ 20 
to i^ew the Mool FoOowfng the operaifion 31^ the 
receive email processing SOOiscompletotfKlends. 
100401 RG. 4A Is a dtagram of a representative 
main menu screen 400 according to one embodiment of 
the Invention. The main menu screen 4(X) e fl D ws > tor 25 
euunple, a user of 0 wireless device to selecl orte of 
four Itmcttons: Bnait. Address Book, Browser and 
Phone Sellings^ The m^ menu screen 400 also 
Includes soft keys 402 end 404 that aQow users to 

fTMpffff^ C***h*^ wrfth mftpftg* tn th« main imtnu 30 

screen. 

[0O41) When the user selects the ema9 func£on, 
then an emaO menu screen 420 Is displayed asBtus- 
trated in.ihe representative emaB menu screen 420 BIusp 
tiated in RGw 461 The em^ menu screen 420 dlsptays » 
an emaO menu that fnctotes a variety of mail fUncfions 
that can be selected by the user. These representative 
mad fbndions Include! bitxK, Send/Receive, Compose^ 
and View Outbooi. The emaa menu screen 420 also pro- 
vides soil keys 422 and 424. tn the erhbodinnent of the 40 
emaB menu mustratad in RG. 4B. the email permits 
more ma3 fimottons than can be viewed tn a single 
screen of me wuetess ocMce. rienoe» an aoaiiionai. 
regkm 426 provides adififional ftvicfionSi namely. View 
Savec View Settt View EmaQ. and Settings. To view 45 
these edkfifionat tUndtons; tin adcfiSonal roQ^on ^E6 can 
be brought into the emaO menu screen 420 by a vertical 
downward scrolOng actioriL Adififionatly, RG. 48 fflus* 
trates an additional region 428 that can be acc es s ed In 
a h ttiionta i scrolSng actton. For eoiample* the option so 
rwinber 07, iniSalty displays "View Eroair on Ifie screen, 
but such is BduaOy a cfipped version d the complete 
name of the lUncliorK namely^ View Email Adtfiress*. 
Hence, the toteuutal scroffing allows the user to view 
a d ffltana l tsod a s so dat ed w9h a particutar fine of tfie 55 
screervpfcwded such additi o nal taad is awaflabtei 
pnMQ RG.4CiS8dteiorBroofaninbGK8oreen440 
acc or din g to one emtxxfiment of the invenfion. tn one 



embodiment, the inboot screen 440 Is presented on the 
screen of the wireless devto when the Inbox" mail 
fUnctton is selected from the email menu screen 420 
Btustrated in RG. 4a The inbox screen 440 displays an 
email list tn this example, the emai] list has more than 
eight (8) messages. Each message in Iheeniall fist can 
be Idenfified by a number (e.g.. 1. 2. 3. ...) and/br 
header infbnnafion. TypicaOy. the header intormation is 
at least a portion of subject infbrmation of the message. 
If no subiect information is provided in a message, the 
header Information can be blank or determined firom 
other areas of the messaga m one embodiment the 
messages in the email list can bo ordered based on the 
date each message was receded at the mail server. 
The inbOK screen 440 includes soft keys 442 end 444 to 
allow a user to make selections. For each of the mes- 
sages of the emaU fist, the inboot screen 440 Includes a 
read message icon 446 or an unread message icon 
448. An eddifional region 4S0 includes other messages 
associ at ed with the emaO fist that the user can scroll to 
by way of verScd scrolSng. At the end of the additional 
area 450 there is a *lilore* command 452 that allows the 
user to request eddOional messages of the email fist 
beyond those that have already been displayed. A first 
horizontal scroU region 454 provides ad<£fional text for 
certain of the messages that' can be accessed t»y the 
user through horizontal scroOtrtg. A second eddifional 
area 456 includes text associated with other messages 
within the additkmat region 450 thai can be accessed tyy 
a verticat serening action. 

[004^ FIGs. 5A and 5B are flow diagrams of view 
processiftg 500 according to orte embocSment of the 
brventton. The view processing 500 can bo initiated by 
the user of a wMess device by selecting a message 
from tfte int>ox. The selection may involve a key (or soft 
key) selection on the wireless devica 
[0044] tnifiaHy. the view processing 500 identifies 
502 a selected message to be viewed. For example, a 
message can be selected from an email fist such as 
shown in Ra 4a Then, a first page of the selected 
message Is retrieved 504 fiom the perslstem storage, tn 
ttiis embodiment, the persistent storage stores e header 
artd a first page for each message. 
[OO45I Neid, at least a first portion of the page is dis- 
played 506. Initially; the page pertains to the first page 
but as noted Mom other pages can be subsequently 
displeyed. Here, die screens associated with the wire- 
less device win typically only cfisptay a Omited number of 
fines that Is less than the mimtw of fines associated 
with the complete page, Kence. only a first portion of 
the page is inltiaOy able to be dtsp^yed such as it is 
^riewabte on the screen. Typicafiy. the first page includes 
the header Information (e.g.. From and Subject fields) 
as weD as at least an Initf^ portion of ihe message tKXfy. 
[00461 A decision 500 then determines whether 
there are other portions of ttte page to t>e viewed. When 
the page b larger than the first portion, then the page 
has other portions. When a decision 506 determines 
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that there are other portions of the page to viaw, Oten a 
(tedsion 510 determines «vttether a scroU operation has 
been requested TyptoaDy; the scroO operation WQUM be 
requested by the user of the wireless (tevioo. When the 
dedston 510 determines that a scroO operation has 5 
been requested, then a next portion of the page is dis- 
played 51Z Here, typicalty. the next portion is associ- 
ated wHh a vertical scrolting action; however, horizontal 
scrolling action could also be utilized. After the next por- 
tion of the page is displayed, the view processing 500 10 
returns to repeal the dedston 508 and sut»sequent 
blocltSk 

[0047] Afiemativdy. when the decision 508 dete^ 
mines tat Otere are no other portions of the page to 
view, or when the decision 510 deterntfnes that a soiaU f5 
operation has not been requested, then a decision 514 
determ in e s wh e ther the user desires to vto» more of the 
selected message. In one embot flw enu the abi&ty to 
request to view mom of the selacted messaga is only 
madeavailafaletDtheuserwItenlheralsoneorinore z> 
pages avaBafato Ibr.Ihe selected meseagoL Since the 
persistent storage only stores the first page of the 
selected message, when thera are mora pages and the 
user desires to view them, network connecSvity Is 
required to retriava the ona Of mora othef pages Ikom 25 
the maa server. In this regaid. when lha decision 514 
determines thai no more pages (br lha selected mes^ 
sage are to be viewed, then the view proce ssin g 500 is 
oompCete and ends because the selectad message has 
been fUDy viewed. ^ 
[P04q On tha other hand, wtm Oie decision 514 
data mines that there are mote pages tp be viewed (and 
that the user tfestres to view themX a dedsion 516 
d e term in e s whettter tha iwad page is in P» cache stor- 
aga. Whan tha dncislon 519 determines that the neod 3S 
page is not fin tha cache storagai tften a request (br 
remaMng page(s) of tha selBcted massage is sent 51& 
Here, depending upon implementation, the request tor 
remainiRg pages can request tha nsBd remaining pag^ 
thaneKtsaveralp3ges,oraBtharamainingp3ges.A!ter 4o 
the request has been sent 518^ the view praoessmg 500 
waits far the rnaOserwertoretum the reinalningpageCs). 
Kerec a dadsion 520 dotenrAtea whether a reply has 
been received. When the dedsion 520 deter min e s that 
a reply has not yet been reoeNad, then a decision 522 45 
determines whether an error ooncfitlon has resulted. 
When the decision 522 determines that an error condi- 
tion has resulted, then an error message is displayed 
524. After the enor message is displayad 524. (ha view 
processing 500b complete and ends^ and the unavaSa- so 
bBity of the networtc prevents any adcfifional pages asso- 
ciated with tha selected message from betog <Ssptayed. 
On the other hand, whian On decision 522 dtiaimines 
that Itiera are no error oondOioro, then the view 
processing 500 returns tD repeal tha dedsion 520. » 
(00491 Once the decfaion 520 deten wly s that e 
reply has been received, then Oia adifitional pagefs) of 
the setected message are stored S2S in cache storage. 



Kara, the cache storage is also refjarred to as nor>-per- 
sistsnt storage. TVptcafty, the cache storage (or r^jrhper- 
slstent storage) is mtf nt^ned after the wnreless device 
loses oonnectivity with tha wtretsss network. Next, a 
next additional page of the selected message is 
retrieved 528 from the cache storage. Thereafter, the 
view processing 50O returns to repeat the operation 508 
and sutksequeni operations so that the additiortal page 
can be viewed by (he user. 

[00501 Alternatively, when the decision 516 deter- 
mines that the next page is in the cache storage. Ihe 
view processing 500 can retrieve 518 the next adtfitionat 
page of the s el ec ted message ftom the cache storage. 
In this case, the operations 518 — 526 are eflecUvely 
bypassed. 

[0051] In the view processing 500 discussed above, 
(he selected message can have one or mom' pages 
dependng on the length of the selected message. Marry 
times the messages are short enough to be viewed w^ 
only a single page (first paga)u In such cases, an (he 
nec es sary content tor Ow s elect ed message is stored In 
the persistent storage and thus is Imrikedlately availabia 
reganftess of network avaSatdily. On (he other hand, 
with messages that are larger artd thus require rrtore 
than one page to irtdude all the iraoessary content, then 
the one or more additional pages l>oyond the &st page 
would have to be retrieved from the maB server over the 
network (assuming the user desired to view them). 
Thus, in such cases, the adtfitiortal pages would be 
obtatoable only whan the network is available. Hence, 
the invention provides for persistent storage of at least a 
portion of the email messages so that the wireless 
device can operate witltout nehvork oormecHvity nrrast of 
the time, and then in those Qmited situations where net* 
work ooctnectivity ts needed, additional data can ()e 
exchanged with the mail server (if network is awaaak)le). 
[00521 In one embodiment, the pages of the email 
mess ages are (Ssplayed through use of an application 
program. For example; the application can be e browser 
program (hat displays the pages of the email mess^esv 
In such a case, the pages of the emaS mes s^es can 
tiava a mark-up language format. In orte particular 
embodiment, the pages are provided to the wireless 
device as a card having a format understood by the 
tnowser program. In ona embocfiment. the mail server 
can generate (he card(s) tor use by the wireless 
devices, to another emtxxttment, the wireless device 
can generate the card(s). Cards are descrtoed in more 
detail In U.& Ratem 53(^,415 to Rossmann et al.. 
which is ttereby incorporated by reference. 
[0(^53) FlGs. 6A and 66 ittustrate representative 
screen depictions assnriated with viewing email mes- 
sages on a display of the wireless device. FIG. 6A illus- 
trates e screen GOO ttot Includes a sender line 602 and 
a subiect line 604. In addition, tha screen 600 (fispiays a 
body 606 of the messaga However, given the Umited 
size of Ihe display of (he wireless device, initiany only e 
first portion of a first page is abte to be v^wed. The 
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screen 600 also indudessolt keys 608 and 610 to aSoM 
user intefBc So a A horizontal scrofl area 612 is atso 
avaBabte to seo additional text associated with tt>e 
Sander Qna 602. A remaining portion of the first page is 
provided in a vertical scroO area 614. The user of the 
wireless device can read the remaining portion of the 
first page of the message pnMcted in the vertical scmll 
area 614 tiy a vertical scrolling downward action. In 
adcfifion, tfie eiKi of tho first page can trtdude a percent' 
ege read IruScator 616^ an emk)edded "More* com- 
mand, an embedded "Response* command 620, and 
an emt)edded •SWp" command 622. Still further, the 
txxfy 608 of the message can also include other entt)ed> 
ded commands; such as an e mbedd ed telephone 
number 624. When any of the embedded co mman ds 
are selected by the user, the erT4>edded oommaitds can 
be acttvated. For example, when the embedded tete* 
pttorte tiumbof 624 is s etec t ed t a caO to the telephorte 
number can be WliatedL Wten the Skip command 622 
Is ttwlected. the current message can be sa pped and 
the neod message be displayed in a Ito manner. The 
Respond co mma nd 620 aflowe the user to Inaiate a 
response to the message iMing viewed. The More oorr^ 
mand 618 when seteded, operates to request a neod 
page of the message far dfeiday on the screen, 
posq B6. 6B Btustrates e neod page associated 
wHh the messaga As shown in FKX 6w screen 650 
presents the nesd page far die message lefarence in 
Fia 6A. The screen 660 onay displays en inffial portion 
of the nesdp^ of the message given the Qn^ed size of 
me (Ssptgy. and <Ssptay8 a verGcal scroti erea 652 
inchides the balance of the pagoL Here* the neod page 
l e pie se nt s a second pagoL A percentage read indicatDr 
654 now Mcates that the enfire inessage (tjOL. 100%) 
has been cfisptayed wiMn die fiist and second pages. A 
Respond uaw g na nd 6GB aOows the user to irtitiate a 
response^ and a Sfc^ oomroand aDows a user to sidp to 
the next message. 

10055) R6.6Cisadla9amofasoeen680thatls 
presented to a user when the user selects en embed- 
ded command sucti as a "RromT command embedded 
(or header Bnfc) En the semfar line 602 iBusbaled in FIG. 
6A. The screen 680 presents the user w3h delaBed 
inlbrmaSon about the sender of the message (ag., 
name and ema9 addiressX when the message WBS sent, 
and to whom the message was sent (ag., name and 
emaB addressji A verficat scroll area 682 of the send 
page wytr*^"^ addffionat irdbrmalion sucti as to wliom 
courtesy copies were senL*tn one embocfiment. the 
i n ton na tlon tor the scgeen 680 is not stored to persistent 
storage and thus fe(|uire network OMaOab^ to retriet^ 
tt>e Intormalion ne e d ed far ttie acfeen 68a 
[ODSq Ft& 7 is a (tow (fiagram of send emaQ 
processing 700 ac c uidi ng to one e nlw dimen t of the 
{mention. The send emaa processing 700 is^ far exam- 
pla initiated by the user setecdon of a *Sendr command 
fallowing the composing of a messaga or from a soft Icay 
associated with a sendftecelve screea 



[00571 The send emaO processing 700 begins with 
a decision 702 that determines whether a send email 
request has been issued When the decision 702 deter- 
mirtes that a sertd maSi request has not yet been 

5 issued, then the send email processing 700 awaits such 
a request In effect the send email processing 700 is 
invoked when a send email request 702 has been 
issued, tn eny case, onoe the dedston 702 detennines 
that a send emaO iB<}uest bas been issued, then e ded- 

10 sion 704 determlrtos whether the rtetworic is avallabla. 
When the decision 704 determines that the network is 
not availabte. then a network unavailable message is 
flayed 708. Here, the network unavailabte message 
can be displayed 708 on Ote scraen associated with the 

13 wireless device to notify the user of ttieunavaliabitity of 
ttte network. On tho other hand, when the decision 704 
determines that ttte network b avaHatsie. then all outgtv 
ing messages are sent 708 from the outbox to the mail 
server. Hence* any outgoing message Just created 

30 togeltier with any outgoing messages waiting in the out- 
bOK would bo sent or t ra n sC arred to ttie mail server. R>^ 
lowing operafions 706 or 708, the send emaa 
proc es sing 700 is comytfete ami ends. 

[0058) FKX 8 is a fiow diagram of mail server 
3S prooessir^ 600 according to one efnl)odIment of ttte 

tnventton. The ma9 server processing 800 is, for eotam- 
ple. pertormad l>y a mail server, such as ttte ma9 server 
110DtustratedinRG.1. 

(0059) Ttte maO 9mor processing 800 begins with 
90 a dedsbn 802 that determines whettter a dowrtload 

maO request has t)een recetved. When the decision 802 
det^mirtes ttiat a download msdl request has been 
receivod. Oien an email Qst and ttte first pages of emaO 
messages are downloaded 804 to the wireless device. 

35 The emaTBst can, among Other things, can include lim- 
ited size headers fbr the email messages. The mail 
server can produce the first pages of the email mes* 
sages fkom the em^l ntessagea tn orte embodment, 
ttie server tbrmats the email messages into one or 

40 niore pages suitable Ibrcfisptay by niot>ile devices (wire- 
less devices). As an examine, the pages can be Ibrmat- 
ted to a limited size end be in a markup language (e.g.. 
Wireless Markup Language O'VMt) or Handheld Device 
MarkHip l^anguage (HOML)) that is tfspiayabte by 

45 ttfowseray^ilication operatiieon motrfia devices. 

(0060] FottowfartgOte operation 804. or (btlOM^ the 
dedsfan 802 when a dow nto ad maS request is not 
received, a decision 806 detctfintnes wlMltier a next 
paga download request has t>een received. When the 

flo dedsion 806 determines that a neod page download 
re qu est has tteen received. Itten ttte rtssd page of the 
selected ema3 message is downtoaded 80a TypicaUy. a 
next page is reqiiested by viewirtg a pnor page of the 
selected email messaga tn orte emtiodiment the prior 

ss page can mdude an entttedded co mman d or link that 
- sends ttte dowrrioed maS racpiest to the maa server. 
pOGI] Following ttie operation 608. or fatkiwing the 
decision 606 wtien it is determined ttiat a rtext page 
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download request has not been received, then a deci- 
sion 810 determines whether one or mm e-maO mes- 
sages have been received at the mail server torn a 
mobBedevtoe. When the decision 810 determines that 
one or more emaB messages have been received at the 
maO server, then the ematl messages that have been 
received are stored and fiBiwarded 812. The email mes- 
sages are stored at the man server which provides mas 
storage that l>30lcsHip and is synchrortlsad with m^ 
storage on the mobSt& devices. The em^ messages 
be&tg received are also (brwarded over one cr more nel- 
wori(s to the addressees of the emaa messages. 
(00621 MtoMring the opefBtion 812. as weO as 
lowing the decision 810 when emtf messages have not 
been leoeivedt a decision 814 determines whether a 
sytcniorttzation operation o to 00 pernrmao. wnen me 
decision 814 d ete r mi nes that a synchroitlzatlon opera> 
tlon should be pei<brmed» then the synchranizafian 
oper a Bon is processed 816L Here. s ynU ir DnUa Con 
operattons serves to update the back-up maa store wHh 
changes/bperations that have occurred on mobile 
devices since the mobSo device and the maB server last 
f?0TTy*flfn^3TtfH^y**<*"K***'***^ over ttte netMorfc. Fdr 
example, tttfs could Indude marttfrtg messages as read, 
deleflhg of mes s ag es^ etc. bi one embocSment, when 
the send/^eceNe operation is req ywtti wt, sawral things 
occtf to insure proper synchronizBtlont namely: any 
messages in the OutboK are sent to Oie maB server: the 
m^ server is notified of those items deteted fiom the 
mobite device; and arty new emaa messa ge s are down* 
loadcdi For each message being downloaded ttie to^ 
towing data is leoeNed: ftom name^ Ihim e^naO 
address^ sutaiecK. partial header Bne (subject truncated, 
no &mafi addressjt and i wssage body O^mfted number 
of bytes). The maS server sertds the body in a pre-proo- 
essed state Id the maB pnny so that ft supports display- 
ing on the mobQe dwioei 

fWmq RiOowIng the operation 816, as weO as fU- 
towing the decision 814 when the synchronization operw 
atlon is not requested^ a decision 818 d^erm ln a s 
whether a taoc request has t»een received. When the 
decision 818 de ter mi ne s that a bx request has been 
received, then the fax request can ba processed 820. 
Here; the ta request can identifV a In number to wHdi 
the (ax is to be dbeded. Hence, instead of recelvbig the 
bcsiiinto at the inobiEe device has Smiled mernory 
capacfiy and dteplay abOHiy^ the C a tas iffute can be 
directed by the mafi server to the identtfied tec number. 
As a result the CacsimBa is edwantageously never deliv- 
ered to ihe mobDe devioeL 

(0064 Fdltowbio operation 820. as weB as fbOoMRng 
the decision 818 when a tei request is not reoeiwBd, Che 
server prooessfing 80O returns to repeat the dacH 
ston 802 in s u b seque n t Uotfcs so that m^ server 
processing is constantly MBabIa 
(0069) Uore generaOy^ ttte embedded commands 
can be c onsid ered dynamic elenmrtfs. Examples of 
dynamic efiements are embe dd ed phone numbers. 



embedded EZmpUes. entbedded URLls, embedded 
email addresses, and downloading of attachments. By 
selecUng an embedded phone number, a phone caU can 
be tniliated without requiring networlc coverage (other 

5 than voice coverage). Phona number recognition can be 
determined by a carrier with a configuration f9e. An 
embedded EZreply can be selected to compose a reply 
nressage with the lb' field fined in with the sender's 
entaO address, and text inserted into the body, thereby 

10 allowing for replies to ern^ntessageswimout requiring 
the user to type on the device (which is cfifficult on some 
devices Cke phones). Entbedded URL^ can appear In 
an emaa message end work as Srtks that launch the net- 
work browser to go to a particular web site. Embedded 

IS email addresses can appear in an emaQ nrtessage and 
assist in composing an emaS ntassage tot address 
without requiring network coverage and with the 
fieW fSled in with ttia appropriate address An attach- 
ment can appear vi^tera ever they appear in ema9 mes- 

20 saga For example, Ihey can appear as embedded 
items. When selected, the attacfiment can be dowiv 
loaded if the mot^ device recognizes the type of 
attachmenL For example* only attachment that mateh 
MIME types that the mobile devtoe reports that it 

29 accepts will be turned farvio attactunents for dowrUoad* 
ing. 

(OOeq typically, it is very difScutt to update or 
upgrade a client appQcaOon on a wrireless device. EmdD 
is a comy^cated ctiertt application that often requires 

30 updating to support variations tn how to process mes- 
s^es f^om new external emaO clients. For eocample, 
when the new Web email clients tiice HotMatI and >thoo 
Mb3 became popular, minor updates were required to 
other ema3 clients to handle sman nuances in how they 

ss (brm a tted emaa for defiveryv'and ham they ertcoded dif- 
farent character sets Bnd language inQormation. These 
types of updates are not poss ib le on most vnretess 
devices, but cm be done by a maO proocy; where 
updates and upgrades are easyt Adcfitlonaay. new fea- 

40 tures can be added at the proxy server without requliir^ 
updates to dient devices. 
. (0067] The advantages of the inventon are numer- 
ous. Several advantages that emttodintenis of the 
Invention may indude ara as tbBows. One advantage of 

45 the Inversion is that etectrontc maB services can tie per- 
ftxmed at dlent deuces (e.g.. wireless devices) even 
when the networfc is unavailable As a result, clients 
experience iMtter responsh^ness and tess waiting. 
Anodher advantage of ttte invention is that rtetworfc 

so bandwUth is able to be einciently used. StiU another 
advantage of the invention is that electronic mall serv- 
ices can ho provided on wireless devices havlr^ Gmited 
memory yet requiring minimal network t>andwidth. Yat 
another advantage is Ittat electronic mail services can 

59 operate in networics vrtlh tavSlod packet sizes without 
reqidrfng complex fragntentaHon and reconstruction of 
targe email messages. Anottier advantage of the inver>- 
tton is that unneeded or rarefy used trtlbrmatjon is rot 
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transntittsd to 0w ctent dsvioB or requfiBd to be stofod 
in the cfiefil dovics untfl fwiucsted fay o user. Examples 
of rarely used intbnnation EncMes such iterro 
of rec^iertts of an em^ messaga the Hb* and 
fields^ attachments, and pages after the first page of 5 
the ematt fnessa^e. 

[0068] The many features and advantages of the 
present Invention are apparent from the written descrip- 
tion, and thus, tt ts Irttended by the appervded claims to 
ooMereO such features and advantages of the Invention. 10 
Further, since numerous modifications and changes w9t 
readOy occur to those sWOed b> the art t! to not destied 
to Drritt ttie Irivenlhm to the exBCl construction and oper- 
ation as Qtustrated and described. Hence, aD suftabte 
modifications and ettulvalents may be resorted fco as 15 
CoDing wUhtn Oie scope of the trwentiort. 

Ctafans 

1. A method for pniwidtngemaB services to a wtreless 20 
dei^a bom a server via a wireless dacta com> 
muiticafion notwoit^ said .method comprising;* 

receiving email messages destined for the 
wireless device; 25 
processing the emaS m essa g es to produce e 
pluraS^ of formatted pages fbr each of ttte 
emafl m essa ge s ; and 

uptaecSng a first of the faimatted pages tbr 
each of the emai) messages to the wiretess 30 
dff^Tff when the wbeless data communication 
network Is availalite to the wiretess device. 

X A method as reeled fin claim 1 wtiereinthe wbeless 
d e nrfc o firtclud es apefsistBwlctD rag ec and 3S 

»■ * » J * - - till n rfTi n b« Jbauak Hiii ■,■ ntl 

wnefem saia o owfBo aomg ts irem me mao 
server to the wiretess devloe, artd wtierein said 
downtoading causes the first of ttietbrmattedpdftaa 
(br each of the em^ m esse p es to be stored to the 
pw^tistM it memory. 49 

X A method as redted to claim 2 wtteiein said method 
forther oompifsesc- 

tbrtherdownioacfingorteor more of ttte other of 45 
thB tormaited papes besides the first of the far- 
malted pages when re(|uested tiy the wireless 
dewoe. 

4. AmeOKidasrecfiedtoclaim3wheretothe«itoless so 
device todudas a ROiH>srsistent storage^ and 

wlmein said Ikirther downloading causes 
one or more of ttte ottter of the formatted pages 
besltfef the first of the formatted pages tor at (east 
one of the emafl nressaoes to t)e stored to the rtorv 55 
persistent storage when the wiretess date oommu- 
nication rntemrli is avaitafale to the vriretess devioa 



A method tbr viewing emaO messages on a wireless 
device, the email messag es being supplied to the 
wfretess device from a maB server via a wiretess 
data natMorlc. said method compr is ing:* 

(a) receiving an enuil list and a first page of e 
pturality of email messages at the wireless 
device from the maH server via the wiretess 
datenetwortc 

(b) displaying the email tist tor the email mes- 
sages on the wireless device; 

(c) receiving a selection of -one of the email 
messages to be viewed: and 

(d) displayir>g. In r es po nse to the setecfion. at 
least a portion of the first page of the selected 
one of the email messages. 

6. A method as redted In claims wherein the wireless 
device irKfudes s persistent storage, artd 

wtterein said method furtfier comprises stor* 
tng, prtor to said dlsplayirvg step (bX the emaO Qst 
and 0>e first page of the emaB messages being 
received by said receiving step (a) frtto the persist* 
ent storage. 

7. A method as retited in daim 5 or 6 wrherein said 
method further comprises:* 

(e) receiving e page request tbr another page 
of the selected one of the emad nrtessages: 

(0 requesttrtg the another page of the selected 
one of the emaB messages from the network 
server via the wireless date network: 

(g) receiving the arwttter page of the selected 
one of the emaO messages from the network 
server via the wiretess date netMiork; and 

(h) displaying the anoOter page or) the wireless 
device in satisfocfion of the page request when 
the wMess date network is availabte ibr said 
requesting step (f) and said receiving step (g)w 

8. A method as recttad to daim 5 or 6 wherein the 
wireless device indudes a non*persistem storage, 
and 

wtierein said metood further comprises:* 

(e) receiving a page request tbr another page 
of the selecte d one of tfie ema3 messages; 
(0 determining witettter the another page of the 
s elected ofte of tfte email messages is stored In 
the non-persistent storage; 

(g) retrieving the another page of the selected 
one of the emaSH messages firom the rvm-per* 
slstent storage when said determintitg (0 deter- 
mines that the another page of the selected 
one of ttte emaB messages is stored in the non- 
persistent stor^e: 

(h) retrieving the another page of tfte selected 
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000 of the email messasos from the nehwork 
server via the wtrefdss data rtetwortc when ssxl 
deluinUnliiy (0 determtnes that the anothar 
page of the selected one of the email me^ 
83909 ts not stored tn the non-persistent stor* 5 
age; and 

(I) dtoplay(ng the another page that has boen 
retriewed on the wireless device. 



&. A oomputer readabia medium Including computer to 
program code fof viewing email messages on a 
motiOe device; the emaQ m essages being supplied 
to the mot»Je device from a maO server via a data 
network, oomputer readabte medium oompris- 
ing:- is 



computer program code tor receiving a first 
page of 0 pturaSty of emaS message ^ ttte 
mobOa devloe ttam the maO server vta the data 
. networlu the Ibst p^e befrig one of a pturaSty 20 
pa ges a su jda te dw tt h each of tfiepturafity of 
smafi messages; 

conQMtar program code for reoelvfaig a sele&' 
tion of one of the ema9 messages to be ^rieMfed; 
and 29 
oomputer program code ftir displaying^ in 
resportse to the s ete c l to n , at least a portion of 
the first page of Iho se te cted one of the email 
m ess ag es. 

30 

10. A mobOe device tor interacting with a maB server to 
provide map services tlvough 8 wireless data oom> 
municalion ndworic, said mobBe device compris* 
ii^- 

apwrsfelentmemorytaf storing a first predeter* 
mfined portion of inoonring etedionfc ma3 mes* 
sages^ ma nrsi precetermutea ponnn oetng 

a nof »pcr als tent memory tor storing none* 40 
some Of aU of a remainb^ portion d the inoom- 
(ng tiftfcfttifrfft ma3 mes^fflgesi 
a display device that dbp^ys at least a part of 
oite dr mora of .the eleceonlc ws& mes sa g es; 
and 45 
an etectronic ma3 processor that corttrots the 
cfisplay of at least a part of the one or more of 
the electronic mai messages on said display 
dBvlDQ» ar>d that Interacts wilh the mafl server to 
receive the irwomlnQ e l e cli wic mafl m e ssag es so 
from the ma0 server and to transmft out g oing 
etedrontc maO mes sages to the tnseA server. 
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